Policy-makers show an increasing interest in "nudges" -behaviorally motivated interventions that steer people in certain directions but maintain freedom of consumer choice. Despite this interest, little evidence has surfaced about which population groups support nudges and nudging. We report the results of nationally representative surveys in Denmark, Hungary, Italy, and the United Kingdom. Individual, household and geographic characteristics served as predictors of nudge approval, and the count of significant predictors as measures of controversy. Less high approval rates of nudges in Denmark and Hungary were reflected in higher controversy about "System 1" nudges, whereas the United Kingdom and Italy were marked by higher controversy about "System 2" nudges, despite high approval rates. High-controversy nudges tended to be associated with current public policy concerns, for example, meat consumption. The results point to means for effective targeting, and increase knowledge about the types of nudges likely to obtain public support.
INTRODUCTION
Policy-makers show an increasing interest in "nudges," which are commonly defined as behaviorally motivated interventions that steer people in certain directions but maintain freedom of consumer choice (Thaler and Sunstein 2008) . Well-known examples of nudges are the programming of office printers to use double-sided printing as the default option (Egebark and Ekström 2016) , and the placing of vivid and repulsive photos of tobacco-caused illnesses on cigarette boxes in order to deter people from smoking (Fong, Hammond, and Hitchman 2009) .
While supporters consider nudges a potentially effective and non-coercive alternative to regulations and bans because they "steer people in particular directions but … also allow them to go their own way" (Sunstein Forthcoming, 1) , opponents claim that some nudges can be insufficiently respectful of people's autonomy. In light of this debate, the question of support in a nation's population for nudges as a policy instrument to help people achieve long-term goals is an important one. Investigating this matter, Sunstein (Forthcoming) for the U.S. as well as Reisch and Sunstein (2016) for European countries find strong consumer support for 15 nudges related to health and environment topics. In a recent study, Sunstein, Reisch, and Rauber (2017) found similar majority approval of nudges by the populations in a sample of countries worldwide.
Building on these earlier studies, the present study investigates why consumers in selected European countries differ markedly in their attitudes toward behavioral nudges as policy tools employed by their national governments. The research question is derived from the findings of an earlier study (Reisch and Sunstein 2016 ) that compared the approval rates of 15 nudges in six European countries. The nudges are related to health, energy, and social welfare decisions (see Table 1 ). Results showed that, on average and across countries, about 9.56 (SD 3.569) of the 15 nudges were approved by simple majority, ranging from an average of 7.8 nudges in Denmark to 10.7 nudges in Italy. 1 These results motivated the question of why approval rates differed significantly across these European countries. In particular, a deeper investigation of potential reasons why approval rates in Denmark and Hungary were about 0.3 to 0.5 standard deviations lower, while those in the United Kingdom and Italy were about 0.2 to 0.3 standard deviations higher than the crosscountry average, might help us better understand and interpret the survey results. Consequently, the current study aims to address the possible role of individual socio-demographic, household, attitudinal, and geographic characteristics in determining these differences.
This research is among a small number of studies to explore the role of individual, household, and geographic characteristics for the approval of a range of nudges (Diepeveen et al. 2013 , Felsen, Castelo, and Reiner 2013 , Hagman et al. 2015 , Jung and Mellers 2016 , Junghans, Cheung, and Ridder 2015 , Petrescu et al. 2016 , Tannenbaum, Fox, and Rogers 2017 . It complements recent findings on attitudes toward nudges (Jung and Mellers 2016) and contributes further insights into consumer responses to nudges (Reisch and Sunstein 2016) . The study also focuses on four disparate countries, thus enabling a comparison of results across country borders in Europe. Other approaches have been to compare countries according to the behavior that was being targeted (Diepeveen et al. 2013 ), or to compare across welfare systems, such as that of Sweden and the U.S. (Hagman et al. 2015) , or according to the success of a nudge intervention, such as in the U.K. and U.S. (Petrescu et al. 2016 ). Finally, this study benefits from large, country-representative sample sizes, adding validation strength to our results.
1. Independent sample t-tests were significant below the 5% level for all pairwise comparisons of country means; data were weighted; N=6,066 sufficiently maintain freedom of choice), but the type was added in order to assess peoples' attitude toward the boundary of unethical influence (Reisch and Sunstein 2016) .
Role of Individual, Household, and Geographic Characteristics in Nudges Research
In consumer policy, nudges are sometimes developed for general populations. But on occasion, they are applied to targeted population groups that might benefit from them, for example because of a lack of information, a behavioral bias of some identifiable kind, or a particular "bottleneck" in the decision-making process (Ly et al. 2013) . Socio-economic and geographic characteristics of the target group may be among the relevant criteria, in addition to health, financial, environmental, or other contextual criteria. For example, nudges might be designed to help poor people, patients, parents, or those with high credit car bills. In principle and sometimes in practice, they can target specific age groups, particular income levels, women or men, and different household compositions, or they can focus on urban areas compared to rural areas (for While socio-economic and geographic characteristics are investigated in the process of developing nudges, less attention has been paid to the role they play in the effectiveness of nudges. We know far less than we might about how different groups react to different nudges.
There are several reasons for this gap. First, the main focus of the current literature in this field is on estimating the effectiveness of nudges by comparing responses of those who are exposed to nudges to those who are not. Typically, this research employs randomized controlled trials (RCT), which have not typically controlled for and analyzed socio-demographic consumer characteristics. As a result, systematic reviews and meta-analyses of RCT-tested nudges focus less on socio-demographic characteristics (Arno and Thomas 2016, Wilson et al. 2016 ). This lack of knowledge has been noted. A recent meta-analysis stated, after testing nudges in high-income countries, that it "is difficult to confidently ascertain the viability of these interventions in a low or middle-income country setting" (Arno and Thomas 2016, 5).
As a result, information is not readily available on which population groups to target and which ones to avoid (and rather target with other types of interventions) when introducing nudges in a country. Similarly, information on which nudges are more controversial than others, based on individual, household, and geographic characteristics in a country, has not been systematically evaluated beyond selected country samples (for a review see, Sunstein 2016, Reisch, Sunstein, and Gwozdz 2017) . This is our focus here.
A second reason for a lesser attention to socio-demographic predictors is based on a widespread belief about human psychology. Some of the biases that are addressed by nudges seem to be hard-wired into human beings, and in many cases, they can be found across population groups (Ariely 2008) . To that extent, nudge interventions may not typically be perceived as needing to adjust to gender, income, or other socio-demographic factors (Halpern 2016 ). But it is important to be careful with this point. Some nudges may turn out to be more effective with some groups than with others; this is an empirical question.
A third reason that has been brought forward against targeting certain population groups with nudges is based on ethical, privacy, and confidentiality concerns. An example of ethical concerns would be reservations about nudges targeted to financially vulnerable women to increase the use of long-acting forms of contraception, potentially violating their reproductive rights (Lucke 2013) . Privacy and confidentiality concerns have been expressed, for instance, about using digital nudges in social security administration and other Big Data analytic environments, pointing to the need for processes that protect personal information and individual rights (Gregor and Lee-Archer 2016, Yeung 2017) .
A fourth hindrance to the investigation of individual socio-demographic, household, and geographic characteristics involves the difficulty of obtaining results of nudge interventions for representative samples. For example, in the food-nudges literature, a recent systematic review of studies on nudges' effectiveness in changing dietary choices noted that sample sizes for 60% of the papers were below 100, and between 100 and 500 for another 31% (Arno and Thomas 2016).
In a recent review of food-placement choices, 50% of studies involved less than 100 participants (Bucher et al. 2016) .
A few papers have analyzed approval rates of nudges among citizens, sometimes with nudges targeted at consumers (Diepeveen et al. 2013 , Felsen, Castelo, and Reiner 2013 , Hagman et al. 2015 , Jung and Mellers 2016 , Junghans, Cheung, and Ridder 2015 , Petrescu et al. 2016 , Tannenbaum, Fox, and Rogers 2017 , Gyrd-Hansen and Kjaer 2015 . Individual, household, and geographic characteristics were addressed in two of the studies. Petrescu et al. (2016) controlled for gender, age, socio-economic status, education, and race in determining the approval of five nudges and did not find significant relationships for these measures. In contrast, Diepeveen et al. (2013) found consistently higher approval rates among women, older adults, and higher-income respondents for intrusive interventions intended to nudge behaviors related to alcohol, smoking, and nutrition. The study further found approval of restrictive policies to be higher among more authoritarian than democratic countries.
A few studies testing the effectiveness of nudges have reported systematic socioeconomic and geographic differences. For instance, studies found stronger effects of certain nudges for lower-income persons in workplace-based experiments (Haisley et al. 2012 ), for households with high socio-economic status in environmental nudging (Rivers, ShenstoneHarris, and Young 2017) , for women in health nudging (Paloyo et al. 2015 , Nørnberg et al. 2016 , and for individuals with some college education (but not a college degree) in paydaylending nudges (Bertrand and Morse 2011) . No systematic review of studies is available on whether and to what extent individual, household, and geographic characteristics are correlated with the approval of nudges in health, education, finance, or environmental contexts.
Controversy About Nudges
From the normative point of view, nudges are increasingly discussed in the academic community, with occasional controversy as well as frequent endorsement. This is evidenced by the increasing number of papers on nudges in ethics journals, such as the American Journal of
Bioethics.
2 Several papers have found that among a country's population, the introduction of nudges by a government can cause reactions of approval and disapproval. First, approval of nudges has been related to the type of nudge. In general, and with important ramifications, people tend to prefer System 2 nudges (Sunstein 2016) . 3 This tendency toward preferring educative nudges that allow for deliberate decision-making might be explained by reference to people's preference for maintaining full agency with respect to their decisions, rather than relying on architectural interventions, such as default rules (Jung and Mellers 2016, Sunstein 2016) . Similarly, less intrusive nudges, such as information campaigns and information mandates, tend to find higher approval, compared to default rules and the design of a specific choice architecture (Reisch and Sunstein 2016) . Importantly, however, both have found strong majority support (Reisch and Sunstein 2016) . .
Second, nudges may appeal because they respond to a salient interest or concern of certain groups. On this view, a nudge is not approved or disapproved as such; it receives approval if and to the extent that people approve of the direction in which it nudges. An example is the social marketing campaign of the United Kingdom's government aimed to nudge families to better food choices. It was designed and enacted in a way that would appeal to families with children so they take an active role in addressing the obesity problem (Mulderrig 2017) . In contrast, public campaigns in the United States and the United Kingdom to introduce a meat-free day per week have been shown to be perceived as too radical among a wider population, and as a result, they are opposed by population groups less interested in changing their diet (Morris, Kirwan, and Lally 2014) .
Third, the appeal of nudges may also depend on people's prior experience with nudges.
The establishment of behavioral insights teams in European government agencies indicates a greater interest in using behavioral insights for policy-making (Lourenço et al. 2016) .
Experiencing the introduction of nudges through public media reports may affect people's approval. 4 In the current study, only the United Kingdom had a government-appointed "nudge unit" during the field time; and some Danish authorities had started to create ad hoc behavioral insights teams (Lourenço et al. 2016 ).
The Current Study
Against this backdrop, the objective of the current study was to assess the relationship between individual, household, and geographic characteristics and the attitudes toward a selection of 15 nudges. Our units of analysis were nationally representative samples of four European countries.
We chose two contrasting groups for the in-depth analysis, namely the two countries with the less high approval rates toward nudges (i.e., Denmark and Hungary) as well as those two with the highest rates (i.e., the U.K. and Italy) from the study of Reisch and Sunstein (2016) . Our empirical strategy was to examine each country individually. We selected this strategy because each country in our survey is described with a unique, country-specific set of individual, household, and geographic characteristics. To investigate significant predictors of nudge approval, we constructed three measures: (1) the overall approval of the 15 nudges, (2) the approval of System 1 and System 2 nudges, and (3) the approval of five different types of nudges categorized by level of intrusiveness into people's lives, following the approaches in earlier work (Sunstein Forthcoming, Reisch and Sunstein 2016) . We advance the following research questions: When examining the 15 nudges, (a) is overall approval in a country related to higher polarization, and (b) is higher polarization related to national identities or concerns?
METHODS

Data Collection
The analyses are based on country-representative survey data for Denmark (834 observations), The questionnaire was closed-ended, and the order of the 15 nudge items was randomized. Thirteen nudges were taken from the United States survey (Sunstein Forthcoming) .
Two nudges were added to reflect the European context: requiring supermarket chains to keep cashier areas free of sweets (Nudge 14) as well as requiring canteens in public institutions to have one meat-free day per week (Nudge 15). These two items were chosen because their introduction was being discussed in Europe before and during field time.
In addition to gaining responses to the 15 nudges, the survey included questions about several individual socio-demographic, household, and geographic characteristics. The type and number of variables and their response options were specific for each of the four countries. The list of standard demographic characteristics followed the conventions of the data collection agency in each country based on their script for general population surveys. As a result, the number of individual, household, and geographic variables differs across countries.
5. The sample sizes are smaller than in Reisch and Sunstein (2016) because observations with missing values were excluded.
Weights were calculated to achieve face-to-face population-representative samples in the United Kingdom (rim weighting 6 ), Denmark (target weighting 7 ), and Hungary (rim weighting).
The samples are representative for age, gender, and region in all four countries, as well as social class in the United Kingdom and community size in Hungary. The weights were calculated by the market research agency and are used in descriptive and regression analyses. In Italy, representativeness for the online population was satisfied without weighting based on sample stratification methods. The Italian sample is representative for gender, age, and region of the population with online access.
Dependent Variable: Approval of Nudges
The 15 nudges evaluated in this study are presented in Table 1 . Opinion about each nudge was queried separately on a single screen with each one introduced by the question: "Do you approve or disapprove of the following hypothetical policy?" Respondents could choose between "approve" and "disapprove."
For data analysis, we used continuous and binary-coded dependent variables. The continuous dependent variable was the number of approved nudges on our list of 15 nudges (Research Question 1). Binary-coded variables included less high/high approval of System 1 nudges, System 2 nudges (Research Question 2), less high/high approval of information campaigns nudges, governmentally mandated information nudges, default rule nudges, choice 6. Rim weighting is a popular weighting procedure that is used to reduce the problems of unrepresentative samples and non-response bias. This procedure is used if information is incomplete about each of the possible combinations of demographic characteristics that a researcher would like to use for the weighting. For instance, geographic region and age are known, but not the age distribution in a particular geographic region. The survey responses are "grossedup" in an iterative procedure along a series of rims that have been predefined about the population. As a result of the iterative procedure, each respondent gets a unique weight. For an easy-to-follow, step-wise illustration of rim weighting see Baxter (2016). 7. Target weighting is another popular weighting procedure. Target weighting is used if information about the target population is available for all combinations of the weighting matrix, while rim weighting is typically applied if information is missing. The sample is weighted according to the known target figures.
architecture nudges, and manipulation (Research Question 3), and approval of each individual nudge (Research Question 4). The seven less high/high approval variables (Research Questions 2 and 3) were coded as 1, and labeled "high approval" if the sum of nudges was equal to or greater than the median value. Otherwise, the responses were coded 0 and labeled "less high approval."
As illustrated in Table 1 , System 1 nudges included eight nudges, System 2 nudges seven nudges, information campaign nudges and governmentally mandated information nudges three nudges each, default rules six nudges, choice architecture two nudges, and manipulation in the form of subliminal advertisement included one nudge.
[ Table 1 about here]
Independent Variables: Individual, Household, and Geographic Characteristics
Thirteen individual, household, and geographic characteristics were collected in the four countries. Individual characteristics include age, gender, marital status, education, employment status, and profession. Household variables include household size, number of children, household income, and social class. Geographic variables include region, community size, and urban/rural location of residence. The coding of the variables was adjusted to the sample in each country. For example, income and region variables that had categories with small numbers of responses were merged to create about equal-sized categories. Age, household size and number of children were collected in the survey as continuous variables; all other variables were inquired about in categories. Age was recoded into categories to be able to identify how different age groups responded to the nudges. Tables 1 to 4 in the Appendix present the measures for each country, the coding of each measure, and the descriptive statistics for each country.
Analysis Plan
In order to investigate the first research question about the general role of demographic predictors, the sum of approval of all 15 nudges was regressed on each country's individual, household, and geographic variables using linear OLS regression analysis. The number of predictors ranged from 23 (Hungary) to 37(United Kingdom).
To investigate the second and third research questions, the approval of System 1 and 2 nudges and of the five types of nudges was regressed on each country's individual, household, and geographic variables using binary logistic regression analysis. The regressions were conducted separately for each country because each had a unique set of country-specific predictor variables. Regression results are shown in Tables 2 to 5 . To assess the level of polarization about dual-systems and types of nudges, the type and number of significant predictor variables (p<0.05) were examined. A high degree of polarization implies that different groups or entities within a country approve the use of nudges in politics in a way that is systematically different. A population characterized by high polarization between the genders implies, for instance, that women tend to approve a particular nudge while men oppose it. If this is the case, we should see high approval rates among women in the sample for this particular nudge. As a result, the corresponding variable (gender) has to be significant in any type of regression model. However, if there is no polarization across gender, we cannot exploit information about gender to predict the average approval rate in the sample, which, in turn, would result in a non-significant estimator.
To investigate the fourth research question, each one of the 15 individual nudges was regressed on the individual, household, and geographic variables of each country. 8 The type and number of significant predictors served as measures of polarization in a country (p<0.05). The most polarizing nudge in each country was identified to assess the role of country-specific identities on nudge approval.
RESULTS
Results are presented by country in increasing order of nudge approval, beginning with Denmark, which showed the least high approval rate for the 15 nudges, followed by Hungary, the United Kingdom, and Italy, which had the highest approval rate of the nudges based on unconditional descriptive statistics. A summary table of regression results is shown in the Appendix Table 5 .
Denmark
The average unconditional approval rate of the 15 nudges in Denmark was 51.93%, or 7.79 of the 15 nudges (SD=3.391), which is at the lower end of the generally high approval rates of the six European countries in the original survey. In the Danish sample, 30 individual, household, and geographic variables served as predictors in the analyses reported here. These variables were categorized into age, gender, household size, number of children, educational attainment, gross annual household income, and region. Descriptive statistics are presented in Appendix Table 1, and regression results are presented in Table 2 .
In our investigation of the first research question, the R-squared measure showed that a modest 5.2% of variance in nudge approval could be explained by the predictor variables. The value of the adjusted R-squared was 0.021, and the F statistic was significant at the 5% significance level. Statistically significant associations between overall approval rate and individual, household, and geographic variables were solely income-related and included five income categories. Contrary to expectations and findings in the literature (Diepeveen et al. 2013 ), the higher-income groups were more likely to disapprove of the 15 nudges when compared to the lowest income category.
Investigating the second research question, we found that the Danes had the least high approval rates for System 1 (29%) and System 2 nudges (72%) among the four countries of this study. Approval of System 1 nudges was significantly predicted by 10 predictors (39%) and System 2 nudges by five predictors (19%) at the 5% significance level, suggesting lower controversy regarding System 2 nudges, compared to System 1 nudges. Comparing the predictors of the two dual-systems nudges, we see that approval of both systems was strongly associated with income and age. With regard to System 1 nudges, all higher-income categories (compared to the lowest income category) were less likely to approve. The odds of disapproval were also higher among respondents in their 40s and 70s, compared to the youngest age category. Approval of System 2 nudges was significantly negatively associated with income, compared to the lowest income group. Danes with a high school degree only were also less likely to approve of System 2 nudges. With regard to positive response, strong approval was found for System 2 nudges among the 30s group.
Investigating the third research question, we found the most polarizing types, measured by the number of significant predictors, to be default rules (Type 3) and subliminal advertisement (Type 5), each with eight of 26 predictors being significant when excluding base categories in the count. Least polarizing were information campaign and information mandate nudges (two significant predictors at the 5% level each that this nudge had a low 30% unconditional approval rate. The odds of disapproving of a meatfree day were strongly associated with older age, higher household incomes, and the residents of the rural South Denmark region, compared to the capital city region. Odds of approving of this nudge were solely associated with mid-level educational attainment: the odds were higher among Danes holding a medium graduate/bachelor degree.
[ Table 2 about here]
Hungary
The average unconditional approval rate of the 15 nudges in Hungary was 56%, or 8.44 of the 15 nudges (SD=3.753). In Hungary, 28 individual, household, and geographic variables were available to serve as predictors in the regressions, including measures of age, gender, educational attainment, monthly household income, social class, urban residence, and community size.
Descriptive statistics are presented in Appendix Table 2 , and regression results are presented in Table 3 .
In terms of the first research question, the R-squared measure showed that 5.7% of variance in nudge approval could be explained by the independent variables. The value of the adjusted R-squared was 0.031; the F statistic was significant at the 1% significance level.
Statistically significant associations between overall approval rate and individual, household, and geographic variables were observed for four predictors (17.39% of predictors). Overall approval rate of the 15 nudges was significantly and positively associated with urban residence and residence in smaller communities of 1,000 to 5,000 people. Male gender was associated with lower likelihood of approval.
Investigation of the second research question showed that Hungarians reported "high"
approval of 40% of System 1 nudges and 72% of System 2 nudges. Approval of System 1 nudges was significantly predicted by five of the 23 predictor variables when excluding base categories in the count (22% of predictor variables) and System 2 nudges by four variables (17%), suggesting lower controversy regarding both systems, relative to the other three countries. Comparing the predictors of the two systems, we found that residents of small communities have higher odds of approving both systems. Hungarians in their 60s, males, and those living in smaller communities had higher odds of approving of System 1 nudges. In contrast, higher-income categories were associated with lower odds of System 1 approval. This response is similar to the responses of Danes. Approval of System 2 was unrelated to income.
Urban residents had higher odds of approving System 2 nudges, while males and those in their 40s had lower odds of approval.
Investigating the third research question, we found that default rules (Type 3) were the most polarizing nudges, with five out of 23 predictors being significant (21.74%; excluding base categories), which is similar to the Danish results. Least polarizing were information campaign nudges (two significant predictors at the 5% level). Age and geographic variables were the most frequent predictors.
Investigating the fourth research question, we noted that across the 15 regressions and 23 predictors in each regression (excluding base categories), 12% of predictors were significant, indicating a comparatively low level of controversy in Hungary in this analysis of four European countries. A government-mandated information nudge requiring traffic-light labels signaling healthiness of food (#2 in Table 1 ) had the highest number of significant predictors at the 5% significance level, a total of 20% of predictors (n=6). The odds of approval increased with higher social class, urban residence, and residence in smaller communities of 1,000 to 2,000 residents, compared to Hungary's most populous capital region. Odds of disapproval were higher among middle-age (40 to 49 years) and male persons.
[ Table 3 about here]
United Kingdom
The average unconditional approval rate of the 15 nudges in the United Kingdom was 69%, or 10.28 nudges (SD=3.310). For the United Kingdom, a total of 37 individual, household, and geographic variables were available as predictors of the 15 nudges. They included measures of age, gender, marital status, educational attainment, employment status, annual gross household income, social class, and region. Descriptive statistics are presented in Appendix Table 3 , and regression results are presented in Table 4 .
In regard to the first research question, the R-squared measure showed that 3.9% of variance in nudge approval could be explained by the predictor variables. The value of the adjusted R-squared was 0.023; the F statistic was significant at the 5% level. Statistically significant associations between approval rate and individual, household, and geographic variables were observed for five variables (17% of predictors). Age group 60 to 69 years (compared to the youngest age category), male gender, and the Midlands region of the U.K.
(compared to the Southeast region, which includes London) were negatively associated with approval of the 15 nudges. The two low-to-moderate annual gross household income categories were positively associated with approval of the 15 nudges, compared to the lowest income category.
Looking at the second research question, we see that Britons reported "high" approval of 53% of System 1 nudges and 91% of System 2 nudges. Approval of System 1 nudges was significantly predicted by five of the 30 predictor variables when excluding base categories in the count (17%) and System 2 nudges by the relatively large number of nine variables (30%), pointing to higher polarization regarding System 2 nudges in the U.K. The level of polarization is similar to Italy, but higher compared to Denmark and Hungary. Comparison of the predictors of the two systems shows that both are associated with age and gender. The odds of approving System 1 nudges were lower among Britons over the age of 40 and male Britons. In contrast, the odds of approving System 2 nudges increased with age, particularly among the 30-to 60-yearold Britons, and were higher among female Britons. In addition, divorced/separated/widowed Britons and those with higher incomes had higher odds of approving System 2 nudges.
To investigate the third research question, we determined that the most polarizing type, measured by the number of significant predictors, was not a "real" nudge type but subliminal advertisement (Type 5), with nine out of 30 predictors being significant (30%; excluding base categories). Least controversial was the choice architecture nudge (five significant predictors at the 5% level). Increasing age served as significant positive predictor for all five types, with approval by women and people with higher income being significantly stronger for four types of nudges.
Investigating the fourth research question, we found across the 15 regressions and 30 predictors in each regression that 21% of predictors were significant (excluding base categories).
This is the highest percentage among the six countries originally included in the survey, indicating a relatively high level of polarization in the United Kingdom. A governmentmandated information campaign informing about high levels of salt in food (#10 in Table 1 ) had the highest number of significant predictors, a total of 37% (n=11). The unconditional approval rate for this nudge was a high 87%. An examination of predictors showed that this nudge had higher odds of support among middle-age groups 30 to 59 years, as well as higher-income groups, compared to the lowest income category. The odds of opposing this nudge were significant among male respondents, more highly educated persons, and residents of the Northwest and the Midlands.
[ Table 4 about here]
Italy
The average unconditional approval rate of the 15 nudges in Italy was 72%, or 10.73 of the 15 nudges (SD=3.463). In Italy, 31 individual, household, and geographic variables were available to be entered into the regression analyses. They included age, gender, household size, presence of children, marital status, educational attainment, profession, net monthly household income, and region. Descriptive statistics are presented in Appendix Table 4 , and regression results are presented in Table 5 .
During investigation of the first research question, the R-squared measure showed that 5.3% of variance in nudge approval can be explained by the independent variables. The value of the adjusted R-squared was 0.02; the F statistic was significant at the 5% level. Statistically significant associations between approval rate and individual, household, and geographic variables were observed for four variables. Middle-income groups and unemployed/people working in non-typical professions were more likely to approve of the 15 nudges. Residents of the Northwest region were more likely to disapprove, compared to those living in the Italian central region.
Investigating the second research question, we found that Italians reported "high" approval of 61% of System 1 nudges and 90% of System 2 nudges. Approval of System 1 nudges was significantly predicted by five of the 30 predictor variables (17%) and System 2 nudges by the relatively large number of nine variables (30%), indicating higher polarization regarding System 2 nudges, similar to the U.K. Comparison of the predictors of the two systems reveals that higher odds of approval for both seem to be associated with higher income. The odds of approving System 1 nudges were also higher among the group of unemployed Italians and those with non-traditional professions. Italians residing in the Northwest had lower odds of System 2 approval.
Investigating the third research question involved the most controversial type of intervention in Italy. As measured by the number of significant predictors, this was the manipulative stimuli of subliminal advertisement (Type 5), with four out of 25 predictors being significant when excluding base categories in the count (16%); least controversial was the default rule nudges. A relatively small number of predictors were significant (9% of predictors across the five regressions).
Investigating the fourth research question, we found across the 15 regressions and 25 predictors in each regression that 10.40% of predictors were significant (excluding base categories), only about half as many as in the United Kingdom and Denmark, indicating a lower level of polarization in Italy. A government campaign targeting childhood obesity emerged as the most polarizing one in Italy (#7 in Table 1 ). A total of 32% of predictors were significant (n=8).
The unconditional approval rate for this nudge was a high 89%. The odds of approving of a childhood obesity campaign were significantly higher among higher-income individuals, 40-to 49-year-olds, and the professional category of students, unemployed persons, and those with untypical professions (compared to self-employed persons).
[ Table 5 about here]
DISCUSSION AND CONCLUSION
This research examined the role of individual, household, and geographic variables for the approval of nudges in four European countries. We investigated which of these variables were related to (1) the approval of all 15 nudges, (2) System 1 and System 2 nudges, and (3) five types of nudges. We also examined which individual nudges had a higher number of significant predictors in each country, as a measure of polarization in a population.
To the best of our knowledge, this is the first study to examine how a wide range of individual, household, and geographic characteristics influence the approval of as many as 15 nudges. Our independent variables predicted a modest amount of variance in the approval of all 15 nudges. A comparison of System 1 and 2 nudges shows that polarization was stronger for System 1 nudges in the two countries of Denmark and Hungary, which had less-high approval rates, compared to System 2 nudges. In contrast, polarization was stronger for System 2 nudges in the two high-approval countries of the United Kingdom and Italy. Comparing the four types of nudges as well as the manipulative stimuli of subliminal advertisement, we see that polarization was strongest for default rule nudges in the two countries with less high approval rates, and for subliminal advertisement in the two high-approval countries, as well as Denmark (in a tie with default rule nudges). In the next sections, we discuss potential implications of our findings for research and public policy.
Investigating analysis showed that the lowest Danish income group is particularly strongly and significantly correlated with the youngest age group (below 30 years of age), smaller household sizes, and lower educational attainment, compared to the British and Italian samples. We speculate that this finding may reflect a higher level of trust in the government and its welfare policies among lower-income, younger, and lower-educated individuals in Denmark.
Male gender was negatively associated with approval in Hungary, the United Kingdom and, marginally significantly, in Italy. This finding previously emerged in our baseline study (Reisch and Sunstein 2016) and was shown in other multi-country studies (Diepeveen et al. 2013 ). It confirms the well-documented gender differences in the adoption of certain innovations (Venkatesh, Morris, and Ackerman 2000) . To explore the reasons for why gender differences emerged particularly strongly in the United Kingdom compared to the other three countries, correlation analysis indicated that male gender was particularly strongly associated with full-time employment and older age in the United Kingdom, compared to the other three countries. We Regional influences emerged for Italy, the United Kingdom, and Hungary, pointing to lower approval rates among non-metropolitan areas with significant industrial heritage (i.e., Italian Northwest, English Midlands). Our finding may reflect a working-class hesitancy toward the concept of nudges because it aims to place the burden of behavior change on the individual, rather than government institutions (Mulderrig 2017) .
Our findings that the approval rates of a bundle of nudges depend on distinct population characteristics indicate that nudge-based policy interventions will benefit from testing and targeting. This finding speaks to the value of research-based "practitioners' guides" for designing effective nudges (e.g., List, Sadoff, and Wagner 2010 , Ly et al. 2013 , Giné et al. 2006 , Duflo, Glennerster, and Kremer 2007 . The European Joint Research Center's behavioral group has rightly called for an empirical "test-learn-adapt-share" approach in behavioral insights-based policies that takes into account the targets as well as the socio-economic and cultural settings (Lourenço et al. 2016) . Similar suggestions on the policy process have been put forward recently by the OECD (2017) and The World Bank (2015), among others.
Investigating Research Question #2-the approval of System 1 and 2 nudges -our findings suggest that in less high approval countries, if System 1 nudges are to be introduced, they may benefit from focused efforts to explain and justify such interventions. In high-approval countries, our findings indicate lower controversy about System 1 nudges and higher approval among a wider range of income and age groups of System 2 nudges. To that extent, our findings are in line with literature that documented higher approval for System 2 nudges (Jung and Mellers 2016, Sunstein 2016) . Our findings highlight, however, that this approval can be based on either lower controversy (in less high approval countries) or a higher number of positive relationships (in high-approval countries).
In this respect, implications for consumer policy are twofold. In contrast to an earlier multi-country study (Diepeveen et al. 2013) , the current study found that approval of nudges is not necessarily a function of the influence of a country's democratic or authoritarian leadership.
Rather, lesser or higher approval of nudges might an independent product of public opinion, taken simply as such. We note parenthetically that in the current study, Denmark exemplified a government's interest in behaviorally motivated interventions (Chetty et al. 2014) and their critical assessment (e.g., Ploug, Holm, and Brodersen 2012) .
Investigation of Research Question #3 showed that the manipulative stimuli and default rule nudges had higher levels of polarization based on the relative count of significant predictors across countries. Governmentally mandated information nudges and choice architecture-based interventions showed similar levels of controversy, ranking second. The lowest relative level of controversy across the four countries was found for educational campaigns. These findings align with literature identifying a preference for educative or System 2 nudges (e.g., Jung and Mellers 2016) .
In regard to Research Question #4, less high approval in a country is not necessarily related to higher controversy. While it is true for Denmark, the findings for Hungary indicate that relatively lower approval can be associated with lower levels of polarization in the population.
We note as well that Hungary had a smaller number of public institutions applying behavioral insights to policy. A recent report listed six public institutions in Hungary, compared to 15 in Denmark (Lourenço et al. 2016) . Similarly, the current study documents that high approval of nudges can be associated with both relatively higher (U.K.) and lower polarization (Italy).
In each country, one of the 15 nudges was the most polarizing nudge with regard to the count of significant predictor variables (p<0.05) -and it was a different nudge in each country.
The high-controversy nudges tended to be associated with current public policy concerns in the countries. Meat-free day (#15 , Table 1 . In Italy, the most polarizing nudge was a public education campaign to reduce childhood obesity (#7), reflecting a widespread public concern about Italy being one of the OECD countries with the highest levels (OECD 2015) . (Note, however , that under our definitions, a polarizing nudge might also have high approval rates; for example, men and women might be polarized even if 70 percent of men approve and 95 percent of women do so.)
We would like to note that the current study was limited by the use of cross-sectional data that did not allow testing for causal relationships. In addition, this study investigated only health and environmental nudges, excluding, for instance, financial nudges. Further, the study was based on a unique set of predictors for each country. While this provided country-specific information, it limited statements about the generalizability of the findings. Also noteworthy, the data were based on self-reporting of subjects and limited to participants of commercially maintained consumer panels. It is possible that the survey questions led to socially-desirable, biased responses (Sudman and Wansink 2002) . Because nudges have cultural dimensions, findings for the four countries may not apply to other countries or cultures.
Despite these limitations, the present research provides highly suggestive evidence that for nudges, approval rates are related to individual, household, and geographic characteristics.
The role of these characteristics varies across nudges and nations. For that reason, it should be plain that generalizations are hazardous. To be sure, some larger patterns emerge, with strong majority support for a wide range of consumer-related nudges, supplying a kind of "green light"
for officials. But many of the patterns are more specific, showing noteworthy and unanticipated differences across nations.
Public officials are inevitably interested in knowing whether their interventions will receive public approval, and if so, whether some groups will be more supportive than others. Our findings offer a more refined, and in some ways surprising, understanding of likely popular reactions to nudges. They also provide guidance about when targeted explanations and justifications may be both useful and important.
TABLES
TABLE 1 Description of Nudges and Approval Rates by Country
Nudge System Type DK HU UK IT 1. "Calorie labels": The federal government requires calorie labels at chain restaurants (such as McDonald's and Burger King). 2 2 63% 73% 85% 87%
2. "Traffic lights": The federal government requires a "traffic lights" system for food, by which healthy foods would be sold with a small green label, unhealthy foods with a small red label, and foods that are neither especially healthy nor especially unhealthy with a small yellow label.
2 2 54% 62% 85% 78%
3. "Encouragement green energy": The federal government encourages (without requiring) electricity providers to adopt a system in which consumers would be automatically enrolled in a "green" (environmentally friendly) energy supplier, but could opt out if they wished.
1 3 64% 72% 65% 75%
4. "Organ donor choice": A state law requiring people to say, when they obtain their drivers' license, whether they want to be organ donors. 2 3 63% 54% 72% 73%
5. "Healthy food placement": A state law requires all large grocery stores to place their most healthy foods in a prominent, visible location. 1 3 48% 61% 74% 77%
6. "Distracted driving": To reduce deaths and injuries associated with distracted driving, the national government adopts a public education campaign, consisting of vivid and sometimes graphic stories and images, designed to discourage people from texting, emailing, or talking on their cellphones while driving.
2 1 80% 77% 88% 87%
7. "Childhood obesity": To reduce childhood obesity, the national government adopts a public education campaign, consisting of information that parents can use to make healthier choices for their children.
2 1 83% 80% 88% 89%
8. "Subliminal advertisements": The federal government requires movie theaters to provide subliminal advertisements (that is, advertisements that go by so quickly that people are not consciously aware of them) designed to discourage people from smoking and overeating. 1 5 24% 39% 49% 55%
9. "Carbon emissions charge": The federal government requires airlines to charge people, with their airline tickets, a specific amount to offset their carbon emissions (about 10 EUR per ticket); under the program, people can opt out of the payment if they explicitly say that they do not want to pay it. 1 3 36% 20% 46% 41%
10. "High levels of salt": The federal government requires labels on products that have unusually high levels of salt, as in: This product has been found to contain unusually high levels of salt, which may be harmful to your health. 2 2 69% 70% 87% 83%
11. "Red cross": The federal government assumes, on tax returns, that people want to donate 50 EUR to the Red Cross (or to another good cause) subject to opt out if people explicitly say that they do not want to make that donation. 1 3 14% 38% 26% 47%
12. "Smoking and overeating": The federal government requires movie theaters to run public education messages designed to discourage people from smoking and overeating.
2 1 36% 42% 67% 78%
13. "Mandate green energy": The federal government requires large electricity providers to adopt a system in which consumers would be automatically enrolled in a "green" (environmentally friendly) energy supplier, but could opt out if they wished. 1 3 57% 66% 65% 74%
14. "Sweet-free cashier zone": To halt the rising obesity problem, the 1 4 57% 44% 81% 55% federal government requires large supermarket chains to keep cashier areas free of sweets. 15. "Meat-free day": For reasons of public health and climate protection, the federal government requires canteens in public institutions (schools, public administrations and similar) to have one meat-free day per week. 1 4 30% 47% 51% 74%
Note: Types reflect increasing intrusiveness ranging from 1=government information campaigns, 2=governmentally mandated information mandates, 3=default rules, 4=choice architectures, to 5= subliminal advertisement. 
